Numerous conducted studies, as well as the daily clinical experience, proves the importance of the role that impulsiveness plays in the clinical course and the treatment response in both psychoactive substance addictions, such as alcohol use disorder and behavioural addictions, such as gambling addiction. In the daily practice, impulsiveness as a personality trait is observed either in the context of a determining, i.e. causing factor in the personality development or as a result of a developed addiction. Certain types of impulsiveness are more often present in certain types of addicts and their detection enables us to make a more precise diagnosis and sub-classification as well as a more adequate adaptation of the treatment protocol. According to the studies so far, the occurrence of impulsiveness significantly affects the occurrence of relapse in treated addicts. To a large extent it also determines the range of the treatment response to the applied treatment procedures. The objective of this review was to point out the specific features of the prevalence of certain impulsiveness elements in psychoactive substance addicts, such as alcohol addicts, and of behavioural addicts, such as gambling addicts, and to additionally emphasize their clinical, diagnostic, treatment and prognostic value.
Introduction
Impulsiveness is one of the main features of a series of psychiatric entities such as ADHD, gambling addiction, disorders related to psychoactive substance use, impulse control disorders such as pyromania and certain personality disorders such as antisocial and borderline personality disorder.
According to Moeller et al., impulsiveness can be defined as a predisposition towards rapid, unplanned reactions to internal and external stimuli regardless of the negative consequences of these reactions [1] . In accordance with the latest studies, there is a tendency to describe impulsiveness as a mul-tidimensional construct within which the behavioural impulsiveness is described as the impossibility of stopping the initiated reaction or action and cognitive impulsiveness as the impossibility to form an adequate judgement on the consequences of somebody's behaviour. These two dimensions of impulsiveness are described as independent and different phenomena. It can be assumed that in the future these constructs will be additionally developed and complemented [2] . Conceptual definitions of impulsiveness often state the following dimensions: lack of perseverance, sensation seeking, i.e. new contents, lack of premeditation before acting, urgency and increased sensitivity to gratification [3] .Impulsiveness is also often described as a part of personality traits and so do Patton et al. distinguish between the motoric aspect of impulsiveness related to action without premeditation and cognitive aspect related to urgent decision-making, non-planning, which is described as focusing on the present and having difficulties to maintain attention [4] . Impulsiveness can be quantified in two ways -by self-reports and neuropsychological tests which use specific movements with the aim to evaluate various components of impulsiveness such as the time thinking was initiated, i.e. making slow or fast decisions in situations of high insecurity. Delaying gratification and fast response are two clear ways a person can operationalize impulsiveness [5, 6] .
A large number of conducted studies showed that addicts had scored generally higher on the impulsiveness scale of selfevaluation scales than persons not diagnosed with an addiction, i.e. not consuming psychoactive substances and that impulsiveness was one of the most important factors for developing and maintaining addiction [7, 8] . This was also supported by the fact that the very diagnostic criteria for diagnosing an addiction syndrome also overlapped to a large extent with the elements of the impulsiveness definition. The previous research studies showed that impulsiveness plays an important role in the clinical course, i.e. it represents an important predictive factor for the occurrence of relapse and significantly affects the response to treatment of both addicts on psychoactive substances, such as alcohol addicts, and gambling addicts, as the only recognised behavioural addicts [9, 10] .
With psychoactive substance addictions, as with behavioural addictions, impulsiveness can be observed as the determining factor or the vital causative factor for the development of an addiction, but also as a consequence of psychoactive substance addictions. As a determinant or one of the causative factors, impulsive personality traits represent a risk factor for beginning to experiment with psychoactive substances, developing addiction and making abstinence more difficult once the addiction is developed and the change of the impulsiveness intensity is in direct correlation to the amount of the psychoactive substance consumption [11] . However, psychoactive substances per se can have an impact on impulsiveness, an acute one, i.e. due to their primary effect, but also as a longterm consequence of psychoactive substance consumption. The acute effect of alcohol, as well of other psychoactive substances, results in a reduction of inhibition, i.e. a change of the decision-making process, thus raising the probability of engaging in all forms of risk behaviour. It is also important to state that the pattern of a continuous psychoactive substance consumption is developed and supported by a direct effect of psychoactive substances on mental decision-making processes, i.e., decision-making [12] . Each impulsiveness dimension reflects various aspects of drug use. Impulsiveness related to the impossibility of postponing a reward, i.e., pleasure can affect the suppressed vulnerability of a person who begins to use drugs and who, due to the quick response, continues to consume the psychoactive substance, i.e. it can contribute to maintaining the misuse of drugs among persons already using drugs. Such described impulsiveness encourages the individual's decision on taking or abstaining from drugs, so that the impulsive fast response may be activated by the pattern of automatically taking drugs such as a short, reactive behaviour [5] .
Impulsiveness in Alcohol Addicts
Consumption of alcohol and other psychoactive substances is often described as a need for a momentary gratification, i.e., reward and so does Ainslie describe impulsiveness as a choice between a short-term and momentary gain in the sense of direct pharmacological effects of psychoactive substances, at the expense of a larger, long-term loss that may include inter-social relations, somatic status etc. 13 When speaking of gratification, i.e., sensitivity to rewards, Dawe et al. emphasise two dimensions of impulsiveness that are related to the misuse of psychoactive substances. These are sensitivity to a reward and reckless impulsiveness [14] .
There are more studies in the field of alcoholism which emphasise impulsiveness as one of the most important aspects of developing and maintaining addiction. Impulsiveness as a personality trait is thus part of multidimensional typologies of alcoholism in which Babor et al. describe Type A [15] . alcoholism while Cloninger et al. describe Type B alcoholism [16, 17] .
The diagnostic criteria for the syndrome of alcohol addiction are also to a certain extent overlapping with elements of the impulsiveness definition. In accordance with this, cognitive impulsiveness could be referring to the diagnosis criteria for continuing drinking alcohol despite obvious evidence of its harmful consequences, which means that an alcohol addict has a damaged mental decision-making process and, in this case, decisions are made without taking into account and considering negative consequences of a particular decision. The diagnostic criteria related to difficulties of self-control if a person tries to stop drinking or control the amount of the consumed alcohol and would refer, however, to behavioural impulsiveness [9] . The described overlapping of clinical features of alcohol addiction with impulsiveness forms additionally emphasizes the significance and importance of impulsiveness in the clinical course of alcohol addiction.
There are many factors referring to the correlation between alcohol addiction and impulsiveness. Impulsiveness, regardless of its type, like some other factors, such as depression, is described as a significant risk factor for the occurrence of relapses in alcohol addicts [17, 18] . Poling et al. showed that the occurrence of depression as a heterotypic comorbidity in alcohol addicts increased the risk of developing a relapse, while impulsiveness represented a significant response predictor for patients on the treatment protocol. The interrelationship between the intensity of depressive symptoms and impulsiveness were studied by Jakubczyk et al. and they established that there was a significant correlation between the expressivity of depressive symptoms and impulsiveness. However, this correlation existed only in relation to cognitive impulsiveness, i.e., it was more expressive in the case of impulsive decision-making in relation to impulsive behaviour [20] . In the study conducted by Joos et al. cognitive impulsiveness was also related to an emotional yearning for alcohol and the correlation was more emphasised in persons with a higher degree of alcohol addiction [21] .
The study of psychosocial impulsiveness predictors in alcohol addicts showed that a lack of education, social support, hard economic situation, experience of sexual or physical abuse before the age of 18 were potential impulsiveness correlates, whereby most of the factors were related to cognitive impulsiveness. In case of behaviour impulsiveness in alcohol addicts, it was shown that the genetic influence was much more expressive, while the psychosocial influence and the influence of demographic factors were much more expressed in cognitive impulsiveness [22] .
Caspi et al. showed that there was not only an increased level of impulsiveness in alcohol addicts, but also that impulsiveness was present as a personality trait before the development of a complete alcohol addiction [23] . Dom et al. studied the correlation between impulsiveness and age at drinking onset. They established that in persons who began drinking alcohol at younger ages impulsiveness as a personality trait was more expressed compared to persons who began drinking alcohol at older ages. It can be concluded that the age at drinking onset is inversely proportional the impulsiveness level [24] .
Impulsiveness is also an important risk factor for the development of suicidal behaviour [25] . Studies showed that the lifelong risk of attempting suicide in alcohol addicts was approximately 7 % and that approximately 70 % of these attempts were impulsive [26, 27] .
The above-mentioned studies and past clinical experience showed that impulsiveness, in particular the cognitive component, played an important role both in the clinical course of alcohol addiction affecting recovery and rehabilitation of alcoholics, but also as an important prognostic factor for the development of relapse of drinking.
Impulsiveness in pathological gambling
th edition of the Diagnostic and Statistical Manual of Mental Disorders classified it into impulse control disorders, while at the same time a growing number of conducted surveys highlighted a more obvious similarity with psychoactive substance addictions. The very fact that gambling is classified among impulse control disorders indicates that impulsiveness has an important role in the clinical course and the need to determine the impulsiveness level during the initial evaluation of a pathological gambler with the aim to select adequate treatment interventions. A study conducted by the National Health Institute and medical studies in France analysed around 40 studies aimed at analysing the correlation between gambling problems and impulsiveness. A large number of these studies showed that there was a significant impulsiveness level among pathological gamblers compared to the control group and that there was a positive correlation between both the impulsiveness level and the intensity of the very gambling addiction [28] .
As the clinical experience was growing, the awareness that pathological gamblers were not a homogeneous population and that there were among them certain subgroups with their own specificities which could be important for an adequate treatment approach was growing as well. In creating the classification of pathological gamblers, impulsiveness, i.e., types and intensity of impulsiveness played an important role. McCormick thus described the hyperactive subtype of pathological gamblers as such who had a feeling of being chronically insufficiently stimulated and who were in constant search for a relief of the feeling of dissatisfaction and non-structuralism, i.e., boredom [29] . The same population of gamblers was described by Rosenthal and Lesieur as constant action seekers and as a population being hyperactive, impulsive and lacking capacities for enduring emotional tensions, hypomanic and enduring a constant intra-psychic tension. In this subgroup of pathological gamblers, special emphasis was put on the prevalence of boredom and the role gambling plays in coping with the chronical experience of a dissatisfying and non-structured everyday life whereby the gambling form was selected based on the above-mentioned so that most games in this subgroup were technically more complex, competitive and with higher stakes and possible payouts [30] . Lesieur analyzed, in his later studies, the pathological gamblers in hospital treatment by using questionnaires for evaluating, first of all, impulsiveness and then gambling intensity, sensation seeking, depression, anxiety and dissociation. Based on the conducted study, he identified three subtypes of pathological gamblers:
1) "Normal" pathological gamblers with rather few psychopathological symptoms, except gambling;
2) Moderately impulsive action seekers with a moderate impulsiveness and psychopathology level, earlier age of gambling initiation and a higher level of narcissistic personality traits and a feeling of power in the context of gambling related to narcissism; and 3) Impulsive escape seekers with a significant impulsiveness level (in relation to other subtypes), a higher depression and anxiety level; gambling was interpreted as a means of escaping aversive affective states [31] .
Furthermore, some theoretical gambling models, like the pathway model by Blaszczynski and Nower, gave an importance to impulsiveness and impulsive personality traits as predisposing factors for the development of gambling addiction. They define a special subtype of gambling addicts called antisocial impulsive type. A specific feature for this type of gamblers is that they engage into a large number of risky behaviours at an early age regardless of the gambling itself, including the abuse of psychoactive substances (in particular alcohol and polytoxicomania), suicidal and parasuicidal behaviour. They have inadequate interpersonal relations, positive family history for antisocial behaviour and alcohol-caused disorders. Gambling usually starts at an early age and its intensity escalates fast. The early involvement into criminal behaviour related to gambling is also present. There is a low motivation for treatment, low cooperation and weak response to any kind of treatment intervention. The impact of impulsiveness in this type of pathological gamblers is an interactive process aggravated under both pressure and influence of negative emotions [32] . Blaszczynski found the support for introducing the subtype of antisocial impulsive gamblers in earlier studies he had done with Steel when they conducted a study on the correlation between impulsiveness, antisocial characteristics and gambling on a sample of 115 gamblers. That study showed an important correlation between the level of psychological distress with impulsiveness and antisocial personality traits. It showed that pathological gamblers with comorbid psychoactive substance abuse had a more expressed impulsiveness and more expressed affective disorders in relation to persons with only psychoactive substances abuse [33] . Similar to this group was the so-called third gambler cluster described by GonzalezIbanez et al. who stated that these were persons with a large number of problems caused by gambling, expressed impulsiveness, disinhibition and low tolerance on boredom in relation to other gamblers [34] . The role of abuse of psychoactive substances and impulsiveness in the development of pathologic gamblers was also confirmed by Petry in his study who described that there was a significant and positive correlation between these factors [35] .
The impulsiveness of gamblers from an aspect of biological predisposition was studied by Rugle and Melamed by conducting neuropsychological measurements of attention disorder in 33 pathological male gamblers and in the control group. They concluded that there is a certain evidence related to attention disorder, which could reflect impulsive personality traits at an early age and could have predictive values for the development of pathological gambling. This biological vulnerability could weaken behavioural control not only regarding gambling, but also in other areas of life implying that impulsiveness could have existed before gambling, that it did not depend on gambling and that it was a good predictive factor for determining the intensity of pathological gambling, at least in certain subgroups of gamblers [36] .
Considering the expressivity, i.e., presentation of certain impulsiveness components in pathological gamblers, the study conducted by Whiteside et al. is particularly interesting. These researchers initially structured psychometric instruments for the impulsiveness assessment -the so-called UPPS Impulsive Behaviour Scale by aaplying the previously used surveys for impulsiveness assessment and the five-factor theory model of personality. This instrument defines four components of impulsiveness:
1) Urgency as a tendency of developing strong impulses by the action of negative emotions;
2) Premeditation which is described as thinking about some act before doing it;
3) Persistence (i.e., lack of persistence) as an ability to end a certain task under the action of distractive stimuli; and 4) Sensation seeking which is described as indulging into activities where the participation is accompanied by a high level of sensation and openness to new experience, which may or may not be dangerous.
The validation of the questionnaire was conducted on a population characterised by a high level of impulsiveness such as borderline personality disorders, pathological gamblers and drug addicts parallel with the control group analysis. The simultaneous regression analysis showed that urgency was the most consistent predictor of all four components and the multiple regression analysis showed that urgency was an important predictor of pathological gambling [37, 38] . Cyders and Smith analysed the role of impulsiveness in the development of pathological gambling and bulimia nervosa and they put an emphasis on urgency in their studies. They distinguished two types of urgency -positive and negative -depending whether the person engaging into a specific activity experienced pleasant or unpleasant emotions. The study they conducted on a population of students showed that positive urgency, lack of planning and sensation seeking were in correlation with gambling behaviour. However, only positive urgency was described as a predictive factor for intensifying gambling activities. A significant limit of the study was that the subjects were mostly women, while pathologic gambling was more often with men. The prevalence of pathological gambling could also not be determined as the structure of the study did not enable this and it could not be determined whether the study results had been influenced been by the intensity of the very disorder [39, 40] . Michalczuk et al. concluded in their comparative study that the biggest difference between pathological gamblers and a healthy control group was in the positive and the negative urgency. The significant difference between the afore-mentioned two groups was in the lack of planning and lack of persistence while the part related to sensation seeking did not differ [41] .
The occurrence of impulsiveness in pathological gamblers, i.e., gamble addicts was also studied from the aspect of its impact on the treatment results in addicts involved in treatment protocol. Several conducted studies showed that among pathological gamblers involved in a treatment protocol, impulsiveness was a significant predictive factor of both relapse occurrence and failure of treatment intervention [42, 43] . The influence of the categorization of gamblers according to the pathway model on the treatment results was studied by Ledgerwood and Petry. The subjects were divided in the study into the following groups: 1) Subjects with low depression and anxiety level, who had a less expressed intensity of illness and less psychosocial problems caused by gambling such as behaviourally conditioned gamblers;
2) Subjects with a high anxiety and depression level, but with a low impulsiveness level (such as emotionally vulnerable gamblers), with a higher level of registered psychopathology than behaviourally conditioned gamblers, positive family history of mental disorders, but with smaller social consequences of gambling in relation to subjects with a high impulsiveness level; and 3) Subjects with a high impulsiveness, anxiety and depression level, early beginning of addiction development, positive family history of addiction or mental disorders, elements of antisocial personality disorders, expressed social consequences of gambling (such as antisocial impulsive gamblers).
In accordance with the pathway model, the authors assumed that the emotionally vulnerable gamblers would have a good treatment response to individual cognitive-behavioural treatment, but that their recovery would be slower compared to the behaviourally conditioned gamblers, while they assumed that the antisocial impulsive gamblers would show resistance to the applied treatment intervention. The study results showed that there were no differences in the treatment response between the three subgroups of gamblers they studied, i.e., that all three groups recovered with more or less the same dynamic [44] [45] .
Most of the conducted studies on the correlation between impulsiveness and pathologic gambling showed that during the initial diagnostic processing of each gambler addict, the level of presentation of impulsiveness in the clinical features should be taken into account since a large number of studies [46] showed that impulsiveness could play a significant role in diagnosis, prognosis and treatment, when working with these groups of patients.
